Complete amino acid sequence of the type II isozyme of rat hexokinase, deduced from the cloned cDNA: comparison with a hexokinase from novikoff ascites tumor.
The 917-residue amino acid sequence of the Type II isozyme of rat hexokinase has been deduced from the nucleotide sequence of cloned cDNA. The sequences of 197 nucleotides in the 5' untranslated region and 687 bases of the 3' untranslated region have also been determined. A region of overlap between two discrete cDNA clones was confirmed by isolation and sequencing of a genomic DNA clone that spanned the region. Within this region, the 634-nucleotide coding sequence was divided into three exons, each of 150-250 nucleotides; these results suggest that the gene encoding Type II hexokinase is likely to be quite complex. There is extensive similarity between the sequences of the N- and C-terminal halves of the Type II isozyme, as previously seen with the Type I and III isozymes; this is consistent with the view that these enzymes evolved by a process of gene duplication and fusion. A cDNA encoding the entire C-terminal half of a hexokinase from Novikoff ascites tumor cells was also isolated and found to be identical to a cDNA encoding the corresponding region of the Type II isozyme of skeletal muscle. Northern analysis indicated that a single mRNA, approx 5200 nucleotides in length, encoded both the skeletal muscle and the tumor enzymes. These results do not support previous speculation that the hexokinase isozymes of normal tissue are distinct from those of tumors, and suggest the possibility that post-translational modifications of a single protein species might account for apparent differences between the isozymes of normal and tumor tissues.